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Global analysis of Tevatron Run II data
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Define physics objects
Filter events of intereste

γ

µ

j

b

ν

τ

p p

Estimate backgrounds

Simulate detector response
e µ τ γ j b

e 0.66 2e-3 0.02 0.28
µ 0.51
τ 0.02 0.01 0.04 0.90 6e-3
γ 0.03 0.68 0.21

j 1e-4 1e-5 3e-3 3e-4 1 2e-2

b 1e-4 1e-4 1e-4 5e-5 0.65 0.35tr
ue

reconstructed(mis)Id
Fit for experimental & theoretical correction factors

Vista algorithm
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Economy of scale

Looking in 104 times as many places is 
not 104 times as hard
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Vista output
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(stat. uncertainty only)

CDF Run II preliminary (927 pb-1)
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Vista 
output
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CDF Run II preliminary (927 pb-1)
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Vista final state normalizations
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Vista kinematic shapes
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Sample discrepant distribution
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Sleuth

a quasi-model-independent search strategy for new physics

Assumptions:
1.  Exclusive final state
2.  Large ∑pT

3.  An excess

 ∫
0001001

present

(prediction) d(hep-ph)
Rigorously compute 

the trials factor 
associated with 

looking everywhere

DØ Run I

   Phys.Rev.D 62:092004,2000
   Phys.Rev.D 64:012004,2001
   Phys.Rev.Lett.86:3712,2001

H1 General Search

   Phys.Lett.B 602:14-30,2004
 arXiv:0705.3721  (last week)

10

http://www.mit.edu/


Bruce Knuteson  

Sleuth Sensitivity 
Q:  Would Sleuth have
     found the top quark?
A:  Yes.  
     Expected Run II discovery
     luminosity ~80 pb-1

    (Run I discovery 67 pb-1)
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Jet (j)

Jet (j)
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top quarks removed from the background estimate

discovery threshold
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Sleuth
targeted search

σdiscovery (pb)
worsebetter

Sample comparison of Sleuth to targeted searches
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 Sleuth finds no significant 
excess in 1fb-1 of CDF Run II 
high-pT data
 46% of pseudo experiments are 

expected to be as interesting
 This does not prove there is no 

new physics present

Sleuth@CDFIIa 
result

(top 5)
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CDF Run II preliminary (927 pb-1)
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This result is surprising
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This result is roughly as surprising as 
discovering the W and Z
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and the top quark
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and the Higgs boson
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combined
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Global analysis underway at DØ Run II

Doubling of data
Value:  ≈300 M$
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hep-ph/0612201
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Bard
hep-ph/0602101

Stories
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MARMOSET

hep-ph/0703088
(next talk)

Berkeley
Harvard
FNAL
MIT

Princeton

Theorists+
Experimentalists
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Summary

A global analysis of 1 fb-1 of CDF Run II data has been performed

Vista
model-independent

searches the bulk of distributions

Sleuth
quasi-model-independent
searches the high-ΣpT tails

This global analysis has revealed no new physics in 1 fb-1

Tevatron Run II will provide 10x more data yet to be searched
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